Owing to lack of relevant data on health human resource migration, the empirical dimension of the health-worker crisis debate has remained void despite abundant theoretical literature. A health worker crisis is overwhelming the world. Shortages in health professionals are reaching staggering levels in many parts of the globe. This paper complements existing literature by empirically investigating the WHO hypothetical determinants of health-worker migration in the context of globalization when income-levels matter. In plainer terms, the work explores how the wealth of exporting countries play-out in the determinants of HHR emigration.
Introduction
Globalization is to some extent responsible in various ways for causing the 'push' and 'pull' conditions which have contributed to chronic problems in Health Human Resources(hence HHRs). Deteriorating socio-economic and environmental conditions(partly attributable to liberalization and other forms of global market integration) are pushing health workers out of their countries. Conditions linked to loans or debt relief from international financial institutions have limited governments' ability to pay adequate salaries or provide incentives for health workers to remain. As a results, physicians and nurses are being pushed-out and governments are hard-pressed to implement effectives remedies to curb the exodus. The movement of HHRs is asymmetrical and tilted towards developed(rich) countries, with the poorest countries unable to attract replacement workers. For countries unable to draw-in new health workers to replace those who have left for greener pastures, the inevitable effect is diminished health care access and service.
Globalization is making it easier for rich countries to 'pull-in' HHRs. Border barriers in rich countries are being actively lowered for technical, professional and skilled workers. The principal destination-countries of HHRs are five, predominantly English speaking OECD countries: the UK, the US, Canada, Australia and New Zealand. These countries deficient of HHRs are increasingly relying on the immigration of foreign-trained health workers to relieve them in exchange for higher pay, better working conditions and greater opportunities. More so beside these push and pull factors are a number of other features associated with globalization which further foster HHR migration, notably the internationalization of professional credentials, citizenship and remittances. Thus professional credentials in health and other fields are increasingly recognized across borders particularly where free trade zones have been established.
Professional credentials are now serving as passports and other factors that ease migration(multilingualism, post-colonial ties, common academic curricula…etc) and mobility (cheaper, faster and easier travel) have contributed to a veritable sense of global belonging (citizenship). The opportunity to accumulate savings and remit portions to family and communities back home is a significant pull for HHR migration. Thus remittances represent important private welfare gains and seriously influence the HHR migration decision (Packer et al.,2007) .
In this paper we examine how the wealth of exporting countries play-out in the determinants of HHR emigration. In plainer terms, the work explores whether factors affecting HHR migration play-out differently in low-income countries in comparison to their middleincome counterparts. The choice of the African continent is most relevant because it is facing serious HHR crisis in the health sector. While medical tourism in Asia and Latin America is seriously deterring HHR emigration(as patients from developed countries move there for more readily and affordable treatments), African health system infrastructures are not solid enough to attract foreign-patients. Over the past two decades the African population has increased substantially, with a significant surge in disease burden due to HIV/AIDS and recurrent communicable diseases as well as an increased incidence in noncommunicable diseases. This increased demand for health services has been met with a rather low supply of health workers.
According to Packer et al.(2007) , Africa has a 25% share in the global diseases burden, a share in population of 13.76% but only a 1.3% share in health service. Therefore findings of the paper could provide very relevant policies implications if the determinants of HHR migration are different across income and emigration levels. The paper's contribution to the literature is threefold. (1) Despite the abundant theoretical literature on the subject matter, lack of relevant data on health professional migration has rendered it empirically void over the last decades. Thus we complement existing theoretical literature by providing a pioneering empirical dimension to the migration-development nexus of the health sector. (2) The WHO report on globalization and health worker crisis presents to the best of our knowledge the most exhaustive and detailed theoretical globalization-underpinnings of the health-worker crisis (Packer et al.,2007) . Empirically investigating hypothetical determinants postulated in the report when income-levels matter in the context of globalization could have relevant policy implications. (3) Examining determinants of health professional migration through-out the conditional distribution of health-worker migration could also provide results with more focused policy measures. The logic behind this dynamic analysis is that, countries with the best and worst health-worker emigration fighting records may respond differently to the determinants outlined in the WHO report. Therefore if existing emigrationlevels matter in the assessment of emigration determinants, then blanket emigration-control policies are unlikely to succeed equally across countries with different levels of emigration. It follows that, to be effective immigration policies would have to be contingent on the prevailing levels of the crisis and tailored differently across the best and worst brain-drain fighting countries.
The rest of the paper is organized as follows. Section 2 examines existing literature. Data is presented and methodology outlined in Section 3. Empirical analysis, discussion and policy implications are covered in Section 4. Section 5 concludes.
Existing literature

Globalization and cross-border care of patients
Cross-border importing(exporting) of health workers and exporting(importing) of patients is becoming a veritable industry and booming worldwide. A decade past, the medical tourism industry was hardly noticeable. A great bulk of literature has emphasized the substantial nature of this industry: in 2002, while the number of foreign patients travelling to India for medical care was 150 000, it increased in 2005 to approximately half a million (Hutchinson,2005; Rosenmoller et al.,2006) ; by 2007, 250 000 patients were visiting Singapore alone on a yearly basis, with half of them from the Middle East (Packer et al.,2007) India is the leading country promoting medical tourism and it is estimated that tourism of this kind is growing by 20% each year (Packer et al., 2007) . In a declaration by India's National Health Policy, the treatment of foreign patients is legally an "export" and "eligible for all fiscal incentives extended to export earning". Government and private sector studies in the country estimate that medical-tourism could bring as much as between US$1 billion and $2 billion into the country by 2012. The country is also moving into a new area of medical outsourcing where subcontractors provide services to overburdened medical care systems in developed countries (Macintosh, 2004) .
Thailand has also espoused this industry, with the Thai Consulate General in Canada for example advertising medical tourism in Thailand for Canadians by listing prices in US dollars for 1 With respect to Packer et al.(2007) , in one study waiting-time for a heart bypass in the UK could last up to 6 months and cost the NHS between 15,000 and 19,000 pounds, whereas a large pool of well qualified doctors in India will readily perform the surgery at a cost of 4,800 pounds. For hospitals and clinics in developing countries receiving these patients, their treatment brings-in important revenue and desirable foreign exchange. various surgeries on its website. In line with Packer et al.(2007) , 600 000 foreign patients in 2005 sought treatment in Thailand. This figure was expected to grow by 66% by the end of 2006 and projections (by the country's ambitious national health plan of action) hold that the country will become a medical hub of excellence by 2020 with an estimated number of foreign patients increasing to 10 million that year. This ambitious plan also entails negative consequences for Thai citizens as the Ministry of Health is noting a substantial shift in HHRs (to the private sector) from the public sector on which about 90% of the Thai population depends. Though steps to curb the within-country HHR migration are yet unclear, it is nonetheless anticipated that fewer health workers will seek to leave the country to work abroad.
While some analysts believe this cross-border treatment of patients could be an answer to unethical waiting lists for patients and structural(temporal) shortages in domestic HHRs (Tjadens, 2002 ), critics of cross-border care point to a number of major flaws. Firstly, patients receiving treatment abroad may be awarded lower quality care, thus putting their health at risk. Patients may also be treated by foreign HHRs in a language they do not understand. Secondly, cross-border healthcare discriminates in favor of wealthy patients (able to pay for the services), thus rendering access to health-care increasingly unequal. Thirdly, in countries with insufficient HHRs, promoting medical tourism discriminates in favor of rich foreigners. Finally, income accruing from health tourism typically(but not always) enter into the coffers of private clinics; implying the revenues end up in private pockets(accounts) and are not ploughed back into the public health system.
A position in favor of or against cross-border care is not very clear-cut, as there are shifting costs and benefits to the countries involved. Cross-border health care supply is for the most part organized as a private system(with private providers, private insurance or co-payments and private facilities) and benefits only those who can afford it. Nay, from a heath equity standpoint, public systems allow access to services(though they may be imperfect on the basis of need rather than ability to pay) with costs being met through cross-subsidization. Borrowing from Packer et al.(2007) , policy measures governments are facing are whether to value equity in health care access or simply to increase aggregate access without regard to who benefits. Thus for effective management with insurance of equitable access and HHR flows, the prevailing system in the European Union(EU) could provide a global model. Nonetheless a large number of countries must agree to some form of supranational regulatory framework for such flows, premised on equity in health service access. In the meantime the inevitable cross-border care as a backup to domestic health care systems will continue (Rai, 2006) , with insurance companies in particular increasingly gauging out-of-country treatments as low-cost solutions.
Globalization's drivers of migration
Framing the drivers
There are various ways of framing and understanding how globalization influences migration and ultimately health service. Firstly, HHR migration is inherently a defining characteristic of globalization(i.e., increased movement of people). Thus border barriers in rich countries for professional, technical and skilled immigrants are being lifted, in contrast to a dwindling acceptance rate of semi or less skilled migrants (UNFPA,2005) . Globalization(in the forms of trade and investment liberalizations) leads to increased per capita GDP and could also improve the general health of a population (Packer et al.,2007) . This is through reductions in poverty and commodity prices, while providing increased taxable income that could be invested in public health systems. These effects should mitigate a source country's push factors.
According to Bundred et al.(2004) , most low-income economies from which a significant number of health workers are migrating still lack the capital investment to develop their health systems. Evidence of per capita GDP trickling-down to mitigate poverty is mixed at best. Secondly, HHR migration can also be conceived as a problem requiring global policy intervention(that is, increased health inequities arising from lack of workers in poorer countries with high disease burdens). Within this framework, the empirical relationship of globalization's drivers and HHR migration is less of a concern than is the obligation or duty of all nations to manage HHR flows in a way that does not compromise their legal or normative commitments under human right treaties(for example the right to health) or development goals(notably the MDGs).
Thirdly, HHR migration is the result of other characteristics of globalization(increase in other factors that push workers out of their countries). In this framing of the concern, it is imperative to examine the extent to which different aspects of globalization lead to increased HHR migration. These could be clubbed into the following strands:
-specific policies to overproduce and export in order to achieve a better balance of payments through remittances(in part to create domestic conditions more favorable to foreign investors or lenders); -deteriorating socio-economic and environmental conditions at least partly and substantively attributable, inter alia, to liberalization and other forms of global market integration; -conditions associated with grants, debt relief and loans from international financial institutions(IMF, World Bank and regional development banks) that could limit governments' ability to provide incentives to retain HHRs or pay adequate salaries; -eased migration restrictions on the flows of HHRs from lower to higher-income nations with perceived HHR deficits, especially emigration of those with internationally accredited qualifications such as physicians and nurses (Bundred et al.,2004) .
Post-colonial and linguistic ties
According to Packer et al.(2007) , post-colonial ties which enable countries to continue to share customs, languages and curricula are important factors in the choice of the country of destination. For this reason, Southern African or Caribbean nurses emigrate to the UK, Canada and Australia. A survey on preferred countries of professionals' destination in 5 Southern African countries found 31.6% desired to emigrate to North America, 27.5% to the UK and 8.0% to Australia/ New Zealand. Also, 28.8% preferred emigrating to their neighbor South Africa (Crush et al., 2005) . A great many medical institutions in Southern Africa prepare students to work with diseases and facilities that are compatible with Western medical settings(English language of instruction and Western medical texts books). It follows that medical degrees from Southern Africa, particularly those from English-speaking countries have standards similar to Western degrees, hence enabling them to practice abroad or indirectly encouraging them to do so.
Push and pull factors
In line with the literature (Crush,2002; Bundred et al.,2004) , different individuals are motivated to move for different reasons; typically they are pushed-out of their countries or pulled-in to recruiting countries by differences in working conditions. Borrowing from Packer et al.(2007) , owing to the country-specific nature of the motivations, we shall restrict the main determinants of emigration into push and pull factors as summarized in Table 1 . In addition to these factors, an unappealing by-product from decades of increasing HHR migration is the welldeveloped culture of medical-migration. As pointed-out by Hagopian et al.(2005) , this culture has become firmly rooted in many source and receiving countries. The phenomenon is increasingly encouraged with medical school faculties often serving as role models of emigration; as they are proud of their students who successfully emigrate. Thus it is interesting to break-down factors behind HHR migration in order to understand how global HHR crisis may be solved.
Policy-makers are often confronted with the fundamental question of whether push or pull factors are more responsible for HHR emigration. It is necessary to deal with both types of factors in controlling for the spiraling of the crisis, however informed opinion argues that push factors weigh-in more (Packer et al.,2007) . There are a number of reasons for this position:
-individuals characteristically cite push factors over pull factors as primary reasons for their intention or decision to migrate. For example, a survey of the factors cited by university students in six Southern African countries for wanting to migrate reveals cost of living, inability to find relevant jobs, low income, lack of prospects for professional advancement and inability to find relevant jobs; with personal and family security being the most important (Crush et al.,2005) ; -even with the absence of jobs in developed countries for health professionals, migration will still take place at a reduced rate, in view of other security reasons cited above; -substantial differences in pay within and between countries represent significant push and pull factors (Thomas et al., 2005; Hagopian et al.,2005) ; -for the most part, source developing countries experience severe HHR shortages themselves accompanied by stress, lack of supplies and a generalized ability to practice effectively; -there is little evidence that a significant number of doctors(nurses) return to their source countries to practice, ostensibly because conditions that led to their departure have remained unchanged. Ultimately greater emphasis must be placed on diminishing the push factors that force doctors(nurses) out of source countries in large numbers in the first place. Retention efforts will be void of success unless fundamental socio-economic and labor conditions that push workers to leave in the first place are improved. On the other hand, the phenomenon(in terms of trade and investment liberalizations) may lead to increased per capita GDP and rate of foreign patients(medical tourism), thus mitigating push factors (Packer et al.,2007) . 
Data and Methodology
Data
Methodology
To determine if existing HHR emigration levels matter in the fight against health-worker brain-drain we borrow from Billger & Goel(2009) and recent Africa development literature in using quantile regression (Asongu, 2012abc) . This technique enables us to investigate if the relationship between HHR emigration and the exogenous variables differ throughout the distribution of the dependent variable (Koenker & Hallock, 2001) . Studies on the determinants of HHR migration based on Ordinary Least Squares(OLS) estimation report parameter estimates at the conditional mean of HHR migration. While mean effects are certainly important, this study expands such findings by using Quantile Regression(QR). In addition, one of the underlying assumptions of OLS regression is that the error term and the dependent variable are normally distributed. However QR does not require a normally distributed error term. Therefore, based on this technique we are able to carefully assess the determinants of HHR emigration throughout the conditional distribution with particular emphasis on countries with the best and worst fighting records of HHR emigration. QR yields parameters estimated at multiple points in the conditional distribution of the dependent variable (Koenker & Bassett, 1978) and has gained attention in recent development literature (Billger & Goel, 2009; Okada & Samreth,2012; Asongu, 2012abc) .
The θ th quantile estimator of the dependent variable is obtained by solving for the following optimization problem. human development, trade, democracy, press-freedom, savings, health expenditure, inflation, development assistance, tertiary emigration, economic prosperity, population growth, corruptioncontrol, government effectiveness and HIV infection rate. The quantile estimation technique is more robust than the OLS approach in the presence of outliers when the distribution of the dependent variable is a highly non-normal pattern (Okada & Samreth, 2012; Asongu, 2012a) .
We also report estimates for Least Absolute Deviations(LAD) which should correspond to those of the 0.5 th quantile.
Empirical analysis
Summary of results
The results presented in Tables 3-7 include OLS, LAD and QR estimates. OLS estimates provide a baseline of mean effects and we compare these to estimates of LAD and separate quantiles in the conditional distributions of HHR emigration. Tables 4-7 ). The positive signs(+) denote increase in HHR emigration while negative signs(-) indicate the contrary.
Wealth effects for Physician migration
Income-level effects for physician migration are captured by cross-examining Table 4 and Table 5 . With respect to the first specification, the following could be established. 1-9 1-9 1-9 1-9 1-9 1-9 1-9 Notes. Dependent variable is the physician emigration rate. *,**,***, denote significance levels of 10%, 5% and 1% respectively. Lower quantiles (e.g., Q 0.10) signify nations where emigration is least. OLS:Ordinary Least Squares. LAD: Least Absolute Deviation. MICs: Middle Income Countries.
Wealth effects for Nurse migration
Income-level effects for nurse-emigration are captured by cross-examining Table 6 and   Table 7 . The following broad findings could be established. Democracy and press-freedom only encourage the phenomenon with much relevance in top quantiles. 1-9 1-9 1-9 1-9 1-9 1-9 1-9 Notes. Dependent variable is the nurse emigration rate. *,**,***, denote significance levels of 10%, 5% and 1% respectively. Lower quantiles (e.g., Q 0.10) signify nations where emigration is least. OLS: Ordinary Least Squares. LAD: Least Absolute Deviation. MICs: Middle Income Countries.
Discussion, policy implications and limitations
What do wealth-effects tell us?
As summarized in Table 3, when existing 
Further discussion on wealth-effects and policy recommendations
Before delving into further discussing the significance of our results, it is important to emphasize the intuition motivating the paper. The wealth-effect dimension is critical in the understanding of the increasing flow of skilled professionals from low-income to high-income countries. The baseline push-factor is poverty(income disparity). After assessing how wealtheffects play-out when emigration levels matter, it is imperative to outline general recommendations in the fight against this phenomenon of brain-drain. These broad policy measures integrate both the push and pull factors of HHR migration(albeit our analysis this far has been limited only to push-factors). In substance broad policy recommendations are important because globalization is partially responsible in various ways for the chronic problems in HHRs. Deteriorating socio-economic and broader environmental conditions(at least partly attributable to liberalization or other forms of global market convergence) are pushing health workers out their countries.
With the increasing flow of skilled professionals from low-income to high-income countries, there are often costs borne by poorer nations that are greater than the gains they may receive through remittances or reductions in domestic labor market inefficiencies and failures.
These costs are particularly high when the skilled professionals are health workers coming from countries facing critical shortages in health workers. A broad policy solution must find a fine balance between the private welfare gains of remittance and the public cost of lost trainingrevenues; between the aggregate GDP gains of remittance and the(often engendered) individual or local losses to families or communities left behind; and between the individual's right to migrate to greener pastures and the loss of access to health care for communities. Maximizing equity in health outcomes(between and within countries) in the context of such flows requires strategies that simultaneously address push and pull factors. These strategies in-turn will require net capital transfers(wealth flows) from richer to poorer countries(and from healthier to unhealthier populations). For organizational purposes we shall classify the recommendations with respect to source-countries , receiving-states and regional(international) institutions.
a) Recommendations for source-countries
-Improve job security and HHR planning by easing re-entry for HHRs seeking temporary employment abroad, giving priority to training and not committing to free trade of health services in trade treaties without prior experience in regulating such trade.
-Improve registration, examination and deployment procedures for foreign-trained HHRs. These include confining new foreign HHRs to employment in the public sector with priority given to rural or underserved areas.
-Ensure the training curricula meet local needs(rather than export-market needs) and develop mid-level professionals capable of meeting local needs and less likely to migrate.
-Improve retention incentives in health services by providing benefits(extra pay for instance) in rural/underserved areas, better management and career paths, supportive supervision and greater priority in public health expenditure.
-Decrease economic and political push factors, with donor aid(assistance) and other capital flows from rich to poor nations.
-Increase public-good contribution from the Diaspora through novel matching and tax incentives, including bilateral tax agreements permitting taxes by emigrants to be paid directly to governments of their home countries.
b) Recommendations for receiving countries
-Creation of bilateral agreements to regulate the recruiting process, ensure that the costs of migration are borne by the receiving and not the source country. Measures should also be taken to improve country of origin development-contributions of the Diaspora.
-Adoption and enforcement of ethical codes of conduct in the recruitment of imported HHRs.
-Improved self-sufficiency in HHR production through increased training, better use of existing unlicensed foreign-trained HHRs and ensuring that poor working conditions do not push some domestic HHRs(especially nurses) away from the health sector.
-Increased contributions to health systems of source countries through guaranteed salaries for remaining health professionals and sustained targeting of health-aid. Bilateral agreements creating new tax measures through which public-good remittances can improve financing of health and training systems.
-Improved 'return' or two-way HHR flows through time-limited visas or guaranteed return privileges for emigrants returning home after service-leaves. Equality in the two-way staff flow will ensure the source countries does not experience a loss of staff and at the same time would benefit from new knowledge brought by health practitioners from recipient countries. This will minimize the negative externalities of HHR flows from source to receiving countries.
c) Recommendations for regional and international institutions(mechanisms)
-Ensure human rights monitoring, through, inter alia, the office of the Special Rapporteur on Health in which countries report and recommend measures they are implementing in a bid to reduce factors pushing health workers to emigrate.
-Support for the Global Health Workforce Alliance which seeks to identify and resolve the problems surrounding health worker migration.
-Re-examine macroeconomic conditions that may impede health care expansion in least developed(low-income) source countries, particularly budgetary ceilings associated with IMF/World Bank Medium Term Expenditure Frameworks that indirectly prevent expansion of health care spending in many of the worst affected countries.
-Develop cross-border public health care agreements based on arrangements now evolving in the European Union. This will mitigate the drain created by private health care owing to "medical tourism".
5.Conclusion
Owing to lack of relevant data on health human resource migration, the empirical dimension of the health-worker crisis debate has remained void despite abundant theoretical literature. A health worker crisis is overwhelming the world. Shortages in health professionals are reaching staggering levels in many parts of the globe. This paper has complemented existing literature by empirically investigating the WHO hypothetical determinants of health-worker migration in the context of globalization when income-levels matter. Thus we have assessed the determinants of emigration in the health sector through-out the conditional distributions of emigration rates(physicians and nurses). Findings have provided very targeted policy implications based on income-levels and existing emigration levels for both physician and nurse worker crises. Apart from specific policy recommendations, we have also outlined broad policy measures for source-countries, recipient-states and regional(international) institutions. 
Appendices
